I AM anxious to draw your attention to one or two points the recognition of which appears to me to be of prime importance in the resuscitation of the apparently stillborn living child, for I have often speculated on the condition of the trachea before birth. It is conceivable that if the trachea were completely filled with fluid the child might be drowned in its first effort at inspiration, and it is equally obvious that the trachea could not contain air. Therefore the trachea must be for the most part a closed tube and the first inspiration must convert a potential ijito an actual lumen.
On examination of a number of stillborn children in whom no air has passed the glottis I find in the majority of cases the following condition. For about i in. below the glottis, which is invariably closed, the trachea is open, narrowing like a funnel from above down till the point is reached where the lumen is entirely obliterated by the folding in of the ends of the cartilaginous rings behind. The trachea is now flattened from before back, and where the posterior part of the rings meet one another on the dorsal surface is a vertical groove. The muscular posterior wall of the trachea is folded in such a manner that by its contraction the infolded cartilage ends would be separated and an actual lumen be formed from a potential one. This condition holds till the region just above the bifurcation, where the irregularity of the disposition of the cartilages prevents the complete apposition of the surfaces, the lumen again being filled with mucus. This does not, however apply to all cases, as I have found that in a few the trachea is filled with mucus and open throughout its length though flattened, suggesting that some inspiratory effort had been made which, contracting the posterior wall of the trachea, had unfolded the cartilages even with the glottis closed. Such a condition might have taken place at the moment of birth. One mnay look on the thorax as a whole, then, as an airless, semi-rigid body, the lungs completely a.telectatic and the ribs in close contact with them. Therefore at birth the thorax occupies a smaller space than it can ever occupy after the first breath, be expiration never so complete. There is some reason, too, to suppose that the ribs before the first breath are under an outward elastic tension tending to expand the chest and aiding by their outward spring the completeness of the first inspiration. My reason for this assumption lies in the fact that on opening the chest of a child that haa never Section of trachea to illustrate the folding in of the cartilaginous rings (from microscopic section).
breathed I find that there is a considerable space between the chest wall and lungs, the latter appearing to lie at the bottom of a definite cavity. As the airless lungs cannot alter their volume this cavity must be made by releasing some tension in the chest wall itself. The first inspiration of life therefore is a very complicated process: the glottis must be opened, the posterior wall of the trachea must contract and by its contraction unfold the curled cartilages, converting a closed into an open tube, the ribs under their outward tension spring open, and air rushes into the lungs, till now solid. The small amount of mucus in the trachea and larger bronchi is drawn into the lungs, but so small is this amount that in the cry accompanying the first expiration there is seldom any mucous rattling.
The bea4ring of all these points on the judicious use of artificial respiration is obvious. To attempt to apply Silvester's method to a child who has made no effort to breathe, or rather in whom the glottis is still closed and the trachea empty of air, is waste of precious time. On attempting it one sees the abdominal contents drawn upwards, the chest not expanding in the smallest degree as the ribs are in contact with the solid lung beneath. The glottis must be opened, the tracheal surfaces separated, and then only is artificial respiration possible by methods like Silvester's.
There are many cases, notably after protracted labour or from other causes, when the newborn child makes or has made no attempt at all at the initial inspiration. I do not refer to the infant who having taken a single breath requires but a little artificial encouragement to start on its separate existence, but rather to the flaccid child whose heart is still beating even though at long intervals and in whom possibly Silvester's method has been tried and failed. I am quite sure I have been able to restore life to some infants whom I should have been unable to save before' I realized the importance and significance of the anatomical conditions which obtain before the child has made the first voluntary effort at inspiration. The condition of the thorax of an infant before air has entered the glottis is that of a solid body, and any passive attempt to inflate the lungs until the glottis is opened and the tracheal surfaces separated is impossible by any movements directed to that end. The pulling up of the arms to expand the chest has no effect on the glottis, as, owing to there being no air in the chest, there is no inducement for the air to enter, the pressure of air being no greater on the glottis than anywhere else on the surface of the chest. Therefore, the main result of my investigations point to this: If the newborn infant has never made an attempt to breathe and makes no effort the glottis must be mechanically opened either by intubation or blowing into the child's mouth, the latter being performed with the child's nose closed. The small risk of intubation lies in lacerating the vocal cords, and that this is not an imaginary risk I have reason to know; but it is far easier to force a current of air into the chest by holding the child's nose and blowing into the infant's mouth. This may drive air into the Eustachian tubes and middle ear, and certainly blows air into the stomach, but I have never seen illresults from either cause. The force used should not be great, and as soon as the lungs are distended any physical or artificial respiration is carried out easily.
DISCUSSION.
Dr. AMAND ROUTH said that if Dr. Barton's views as to the occlusion of the trachea in some of the newborn explained the occasional difficulty in their resuscitation, and if this difficulty could be overcome by mouth insufflation, it would tend still further to lessen the number of stillbirths, now known to be about 150 per 1,000 pregnancies, and would also tend to reduce the number of cases (18 per cent.) in which the cause of death was unrecognized.
Dr. EARDLEY HOLLAND thought that the narrow space of the fcetal thorax, for the adaptation of the small volume of the unexpanded avascular lungs, was determined more by the high position of the diaphragm than by the attitude of the bony walls of the thorax. He had not noted failure of airentry into the lungs of stillborn infants on whom artificial respiration had been performed and who had made no respiratory efforts; he had examined a number of such cases and had noted that usually some portion of the lungs floated in water. Although the lungs of such infants had an air-content they had not a good blood-content; alveolar air was obviously useless for respiration unless the alveolar capillaries contained circulating blood. His opinion was that artificial respiration could draw air into the lungs, but could not induce those changes whereby a pulmonary circulation was established. For this reason he had not much faith in artificial respiration.
Dr. ANDREWS said that Dr. Barton's discovery that the glottis was closed until the child made an effort to breathe was of great importance, if correct, because it showed that no method of resuscitation which did not begin with mouth-to-mouth blowing or intubation was of any use in a case where the child had not made an effort to breathe. Any information which would increase our knowledge on the subject of the treatment of stillbirth was most welcome.
